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DESCRIPTION 
STRING-STRIKING DEVICE FOR PIANO 
[0001] TECHNICAL FIELD 

[0002] This invention relates to a string - striking 
device for a piano which enables the adjustment of 
the static loading (force), applied upon the key 
operation, to a fore-end on the playing side of a key. 

[0003] BACKGROUND ART 

[0004] Fig. 11 is a side view of a string- striking device 

100 for a piano, comprising a key 110, a transmitting 
portion 120, and a hammer portion 130. 
Conventionally as seen in Fig. 11, in order to adjust 
the static loading, applied upon the key 110 
depression, to a fore-end 111 on the playing side of 
the key 110, holes have been created on a side face 
112 of the fore-end 111 on the playing side of the key 
110 and leads 115, as plummets, have been buried 
therein. Additionally, for the impression of the 
sound of the key 110, the weight of the leads 115 has 
been adjusted so that the static loading of the key 
110 is decreased gradually from the lower notes to 
the higher notes. 
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[0005] This static loading is sensed by a player of the 
piano as the touch and feel of the key 110. The 
static loading is an important parameter and how it 
is adjusted can determine whether the piano is 
considered good or bad. Thus, the static loading 
should be adjusted with caution in accordance with 
the skill and taste of the player. 

[0006] In general, a string for a lower note is thicker 
than a string for a higher note. Therefore, a 
hammer 131 that strikes the string for a lower note 
is made larger and heavier than the hammer 131 for 
a higher note. Accordingly, the static loading for 
the lower note is heavier without the leads 115. 
Without the leads 115, however, especially in parts 
of the piano where two keys 110, residing next to 
each other, respectively have a different number of 
strings to strike, there is a problem in that the 
difference in the static loading between the two 
neighboring keys 110 becomes significantly large as 
compared to the case in other parts of the piano. 

[0007] In the adjustment of the static loading, the 
weight of the leads 115 is selected to increase 
naturally within a reasonable range from the higher 
notes to the lower notes, taking into account such 
various factors. In this manner, the leads 115 are 
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prepared for and attached to the respective keys 110 
(see Patent Document 1, for example). 
[0008] Patent Document 1* Japanese utility model 
publication No. 53-23219 

[0009] DISCLOSURE OF THE INVENTION 
[0010] PROBLEMS TO BE SOLVED BY THE 
INVENTION 

[0011] However, once the piano is assembled, 
adjustment of the static loading applied to the 
fo re-end on the playing side of the key requires 
replacement of the leads 115, or replacement of both 
the leads 115 and the key 110. For this reason, the 
string- striking device 100 has to be disassembled. 
Accordingly, after the assembly of the piano, it is 
not easy to adjust the static loading according to the 
degree of improvement of a player's skill. 

[0012] The present invention was made to solve these 
problems. One object of the present invention is to 
provide a string- striking device for a piano which 
allows easy adjustment of the static loading applied 
to a fore-end on the playing side of a key. 

[0013] MEANS FOR SOLVING THE PROBLEMS 

[0014] In order to solve the above problems, a 
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string- striking device for a piano, according to the 
present invention, is provided with a long weight 
lever, one for every key. The long weight lever is 
disposed along the length direction of the key above 
the side opposite to the playing side of the key of the 
piano. The weight lever is arranged such that one 
end thereof is fixed to a piano body so as to allow the 
weight lever to freely swing up and down. The 
other open end, which can be vertically displaced, is 
brought into contact with the key and applies its 
own weight to the upper surface of the key. 

[0015] As above, since the weight lever applies a 
weight on the key, the static loading of the key can 
be adjusted by changing the weight of the weight 
lever. Moreover, since the weight lever is provided 
above the key, the weight of the weight lever can be 
readily changed. Thus, adjustment of the static 
loading of the key becomes easy, as compared to a 
conventional case of replacing the leads buried 
within the key. 

[0016] In addition, if the present invention is applied 

to an upright piano, the touch and feel similar to 
that of a grand piano can be obtained. This is 
because the motion of the weight lever is similar to 
that of a hammer portion of the grand piano. 
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Immediately after a player depresses a key, the 
corresponding weight lever moves in accordance 
with the motion of the key. When the player fully 
depresses the key and the motion of the key is 
stopped, the weight lever moves independently away 
from the key. 

[0017] However, solely providing the weight lever 
above the key in the aforementioned manner may 
cause the player to feel uncomfortable. If the 
player strikes the key very hard, the weight lever 
jumps up high and then requires time to return to 
the position where the lever touches the key again. 
Therefore, it is preferable that the string-striking 
device is provided with a long stopper rail secured to 
the piano body and extending over a plurality of 
weight levers. The stopper rail restricts the 
upward swing of the plurality of weight levers. 

[0018] With the stopper rail as above, appropriate 

adjustment of the time required for the weight lever 
to return to a state in which the lever touches the 
key again is possible by changing the set position of 
the stopper rail. Furthermore, a favorable touch 
and feel can be provided to the player. 

[0019] Adjustment of the static loading can be 
conducted by changing the weight of the weight 
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lever as mentioned above. However, the 

string- striking device may be further provided with 
a moving mechanism that moves the weight lever 
along the length direction of a key. The static 
loading may be adjusted by the moving mechanism 
moving the weight lever with respect to the key. 

[0020] The reason why the adjustment of static loading 
is accomplished by the moving of the weight lever 
with respect to the key is that moving the weight 
lever results in a change in the distance between the 
point of application of the weight, applied by the 
weight lever to the key, and the fulcrum of the key 
(i.e. the position where the key touches an 
intermediate plate). 

[0021] In this manner, adjustment of the static loading 
can be done without replacement of the weight lever, 
thus simplifying the work of adjusting the static 
loading. 

[0022] On the other hand, depending upon the age, 

taste, etc. of the player, there may be a situation in 
which the temporary removal of the weight of the 
aforementioned static loading by the weight lever is 
desired. To readily meet this demand, it is 
preferable that the string- striking device is 
constituted as follows. That is, the string- striking 
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device is provided with a long lifting rail that is 
disposed between the weight lever and the key and 
extends over a plurality of keys. The lifting rail is 
mounted to the piano body so as to be able to 
displace the weight levers by lifting the same from a 
normal position where the levers can touch the keys 
and a holding position where the levers are 
separated from the keys. 
[0023] In the device constituted as above, if the lifting 
rail is raised so that the weight levers are lifted to 
the holding position where the levers do not touch 
the keys, a situation is created where the weight of 
the weight levers is no longer applied to the keys. 
Conversely, when the lifting rail is lowered so that 
the weight levers are also lowered to the normal 
position where the levers touch the keys, a situation 
is created where the weight of the weight levers is 
applied to the keys. In other words, a piano can be 
provided in which the static loading of the keys can 
be easily switched between two states, without 
detachment or replacement of the aforementioned 
weight levers. 

[0024] The switching operation that raises and lowers 
the lifting rail may be conducted when an outer 
panel of the piano is removed. However, it is 
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preferable that the string- striking device is 
provided with a connecting member, one end of 
which is connected to the lifting rail and the other 
end is brought out to the outside of the piano. The 
lifting rail can be displaced by operating the other 
end of the connecting member outside of the piano. 

[0025] If the string-striking device is constituted as 
such, the player does not need to take off an outer 
panel of the piano in order to switch the position of 
the lifting rail (i.e. static loading applied to the 
keys). Thus, this configuration is convenient. 
Also, the other end of the connecting member may be 
formed into a playing pedal. In this manner, static 
loading to the key can be adjusted in various ways 
during the play. Accordingly, the piano of the 
present invention can produce a sound having 
strength or softness which could have never been 
produced by a conventional piano. This pedal may 
be arranged in parallel to the other playing pedals 
(soft pedal, sostenute pedal, and damper pedal). 

[0026] The weight lever may be rounded on the end 
part where the weight lever abuts on the key, for 
example. However, depending on the weight of the 
weight lever, there may be a situation in which 
excessive friction is produced between the weight 
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lever and the key, thus affecting the touch and feel 
of the key. Therefore, in order to reduce the 
friction between the weight lever and the key, 
without changing the weight of the weight lever, the 
part of the weight lever which abuts on the key may 
be made in the form of a roller that can roll along 
the upper surface of the key. 

[0027] Constituted as above, the friction between the 
contacting part of the weight lever and the key can 
be reduced. Moreover, wear of the contacting part 
can be prevented. 

[0028] Also, in the part of the weight lever which abuts 
on the key, a lever receiving screw may be provided 
on a surface of the key facing the weight lever, so 
that the weight lever can be lifted by the lever 
receiving screw. In this case, a friction reducing 
layer may be provided on the undersurface of the 
weight lever facing the lever receiving screw. The 
friction reducing layer is made from a material that 
allows a frictional force to be smaller than a 
frictional force produced by direct contact between 
the lever receiving screw and the weight lever. 
Constituted as such, a frictional force generated 
between the weight lever and the lever receiving 
screw can increase static loading more than the 
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weight of the weight lever, while the weight lever 
can be lifted smoothly since the lever receiving 
screw slides more smoothly than the case in which 
the lever receiving screw is slid directly on the 
weight lever. 

[0029] However, if the friction reducing layer is made 

of a single material, there is a problem in that it is 
difficult to adjust the static loading. This is 
because the static loading may increase suddenly as 
the contact point between the lever receiving screw 
and the weight lever approaches a rotation axis 
which is a center of swing of the weight lever. 
Therefore, it is preferable that the friction reducing 
layer is made from a material that allows the 
frictional force to be smaller as the friction reducing 
layer is provided closer to the rotation axis which is 
the center of swing. Constituted as such, static 
loading is increased at a virtually constant rate. 
Therefore, easy adjustment of the static loading can 
be performed. 

[0030] In another aspect of the present invention, the 
string-striking device for piano is provided with a 
long weight lever, one for every key, a weight lever 
stabilizing rail, and a moving mechanism. The long 
weight lever is disposed along the length direction 
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of the key above the side opposite to the playing side 
of the key of the piano. The weight lever is 
arranged such that one end thereof is fixed to a 
piano body so as to allow the weight lever to freely 
swing up and down. The other open end, which can 
be vertically displaced, is brought into contact with 
the key and applies its own weight to the upper 
surface of the key. The weight lever stabilizing rail 
is secured to the piano body and extending over a 
plurality of weight levers. The weight lever 
stabilizing rail restricts the upward swing of the 
plurality of weight levers, and is formed in such a 
manner that the undersurface thereof is curved 
upward toward the direction opposite to the playing 
side of the piano. The moving mechanism moves 
the weight lever along the length direction of a key. 
[0031] According to such a string- striking device for 
piano, when the moving mechanism is operated to 
move the weight lever along the length direction of a 
key, the distance from the fulcrum of the key (the 
intermediate plate) to the part of the key where the 
weight is applied by the weight lever is changed. 
Accordingly, the static loading applied to the 
fore-end on the playing side of the key can be 
adjusted by operating the moving mechanism. 
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[0032] In addition, the upward swinging range (i.e., 
rotation limit angle) of the weight lever is changed 
due to the operation of the moving mechanism. 
This is because the undersurface of the weight lever 
stabilizing rail has a shape curved upward toward 
the direction opposite to the playing side. 
Therefore, moving the weight lever toward the 
direction opposite to the playing side can increase 
the upward swinging range of the weight lever, 
while moving the weight lever toward the playing 
side can decrease the upward swinging range of the 
weight lever. As a result, it is possible to change 
the time until when the weight of the weight lever, 
which begins to swing upward by the depression of 
the key by the player, is again applied to the key. 
In other words, the touch and feel provided to the 
player after the depression of the key can be 
changed. 

[0033] Moreover, a lever receiving screw may be set at 
a position on the upper surface of the key where the 
weight of the weight lever can be supported in any 
way even if the weight lever is moved by the moving 
mechanism. The lever receiving screw has a shape 
similar to the shape of a common screw. 

[0034] According to such a string- striking device for a 
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piano, even if the moving mechanism is operated and 
the weight lever is moved along the length direction 
of a key, the distance from the fulcrum of the key 
(the intermediate plate) to the part of the key where 
the weight is applied by the weight lever is no longer 
changed. However, the distance from the fulcrum 
for the swing of the weight lever to the contact point 
between the weight lever and the lever receiving 
screw is changed. Accordingly, even such a 
string-striking device for a piano can change the 
static loading applied to the fore-end on the playing 
side of the key by operating the moving mechanism. 
[0035] As the weight lever begins to swing upward in 
accordance with the depression of the key by the 
player, kinetic energy is generated in the weight 
lever. When the weight lever abuts the weight 
lever stabilizing rail, the kinetic energy is 
transformed into impact, sound, heat or the like. 
Therefore, in a musical instrument like a piano in 
which sound produced when a string is struck by a 
hammer is enjoyed, it is desirable to inhibit 
generation of sound produced when the weight lever 
hits the weight lever stabilizing rail as much as 
possible. For this purpose, it is preferable that a 
sound-deadening material is applied to the 
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undersurface of the weight lever stabilizing rail. 
[0036] In this manner, the undesirable sound 
generated when the weight lever hits the weight 
lever stabilizing rail can be moderated as much as 
possible . 

[0037] BRIEF DESCRIPTION OF THE DRAWINGS 
[0038] Fig. 1 is a side view showing a string- striking 

device for an upright piano according to a first 

embodiment; 

[0039] Fig. 2 is a perspective view showing the vicinity 

of a weight lever according to the first embodiment; 

[0040] Fig. 3 is a side view showing a string- striking 

device for a grand piano according to a second 
embodiment; 

[0041] Fig. 4 is a side view showing a string- striking 

device for an upright piano according to a third 
embodiment; 

[0042] Fig. 5 is an overhead view of a key according to 

the third embodiment; 
[0043] Fig. 6 is a side view showing a string- striking 

device for an upright piano according to a fourth 

embodiment; 

[0044] Fig. 7 is a side view showing a string-striking 
device for an upright piano according to the fourth 
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embodiment; 

[0045] Fig. 8 is a graph showing change in static 

loading due to position change of the weight lever; 
[0046] Fig. 9 is a front view of a grand piano according 

to a fifth embodiment; 
[0047] Fig. 10 is a side view showing a string- striking 

device for an upright piano; and 
[0048] Fig. 11 is a side view showing a conventional 

string- striking device for a grand piano. 

[0049] BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0050] The best mode for carrying out the present 
invention will be described below, by way of the 
drawings . 

[0051] [First Embodiment] 

[0052] Fig. 1 is a side view showing a string- striking 
device 1 for an upright piano. As shown in Fig. 1, 
the string- striking device 1 mainly comprises a key 
3, a transmitting portion 5 (only a part of which is 
shown), and a hammer portion (not shown). The 
string- striking device 1 converts the motion of the 
key 3, resulting from the depression of the key by a 
player, to the motion of the hammer portion striking 
a string (not shown). 
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[0053] The piano has a total of 88 individual keys 3. 

Each key 3 is arranged to pivot on an intermediate 
plate 7 acting as a fulcrum. When a key 3 is 
depressed, the side opposite to the player side of the 
key 3 is raised to transmit the key depression to the 
transmitting portion 5. Particularly, the key 
depression is transmitted to the transmitting 
portion 5, and further to the hammer portion, via a 
capstan button 11 attached to an end of a capstan 
wire 9. The capstan wire 9 is provided at an end on 
the side opposite to the player side of the key 3. 
Hereinafter, the player side of the key 3 (right side 
in Fig. l) is referred to as a front side, and the side 
opposite to the player side of the key 3 (left side in 
Fig. l) is referred to as a rear side. 

[0054] Above the rear side of the key 3, a long stopper 
rail 13 is provided which extends over a plurality of 
keys 3. Both ends of the stopper rail 13 are secured 
to the piano body by brackets 15 (not shown). 
Additionally, at the rear side of the stopper rail 13, 
a flange 17 is provided, one for every key 3, which is 
long in the vertical direction. The upper part of 
the flange 17 is fixed to the stopper rail 13 by screw. 
Furthermore, a weight lever 21 is rotatably attached 
to a rotation shaft 19 provided in the lower part of 
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the flange 17. The weight lever 21 is arranged in 
parallel to the key 3 so that the rotation shaft 19 is 
at the rear side of the weight lever 21 and the front 
side of the weight lever 21 swings. 

[0055] Felt 23 is provided on the upper surface of the 
weight lever 21 so as to reduce the undesirable 
sound generated when the weight lever 21 hits the 
stopper rail 13. On the other hand, at the front 
side of the undersurface of the weight lever 21, a 
contacting part 25 is provided which touches the key 
3. Also on the upper surface of the key 3 where the 
contacting part 25 abuts the key 3, felt 27 is 
provided to reduce the sound generated upon the 
abutment of the contacting part 25 and the key 3. 
Furthermore, lead plummets 29 used for adjusting 
the weight of the weight lever 21 are buried in a side 
face of the weight lever 21. 

[0056] Below the rear side of the weight lever 21, a 
long hollowed lifting rail 31 is provided for lifting a 
plurality of weight levers 21. 

[0057] Fig. 2 is a perspective view showing the vicinity 
of the lifting rail 31. As shown in Fig. 2, the lifting 
rail 31 is secured at both ends and at several 
intermediate portions by lifting levers 32 provided 
along the arrangement direction of the keys 3. 
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Each lifting lever 32 is fixed rotatably to the stopper 
rail 13 via the flange 17 in substantially the same 
manner as the weight lever 21. Felt 33 is provided 
on the upper surface of the lifting rail 31 to absorb 
the shock caused when the lifting rail 31 hits the 
weight levers 21. Below one end of the lifting rail 
31, a pushup stick 35 is provided which extends 
upward, penetrating the key bed 34. 

[0058] The upper end of the pushup stick 35 is covered 
with a rubber cap 37 for easing the shock caused 
when the pushup stick 35 hits the lifting rail 31. 
In the center of the upper end of the pushup stick 35, 
a metal pin 39 is provided in the projected manner. 
On the side of the lifting rail 31, a guide hole (not 
shown) for the pin 39 is provided. 

[0059] Returning to Fig. 1, at the lo wer end of the 
pushup stick 35, an L-shaped fitting 41 is provided 
which is capable of supporting the pushup stick 35 
on one of the sides of the L. The L-shaped fitting 
41 is designed to be rotated about its corner. The 
other side of the L-shaped fitting 41 is connected to 
a wire (not shown). At one end of the wire, a handle 
(not shown) is provided. This handle can be pulled 
to the front side and pushed to the rear side. The 
handle can be locked at the respective states by a 
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locking device (not shown). 

[0060] The string-striking device 1 constituted as such 
operates as below. 

[0061] When a key 3 is depressed by a player, the rear 
side of the key 3 is raised. The capstan wire 9 
provided at the end of the key 3, together with the 
capstan button 11 provided at the end of the capstan 
wire 9, is also raised to transmit the motion of the 
key 3 to the transmitting portion 5. 
Simultaneously, the key 3 raises the weight lever 21 
via the contacting part 25. As a result, the weight 
lever 21 rotates in the direction of arrow A about the 
rotation shaft 19, until the weight lever 21 hits the 
stopper rail 13. Once the weight lever 21 hits the 
stopper rail 13, the weight lever 21 stops rotation, 
and then due to gravity, rotates in a direction 
opposite to arrow A about the rotation shaft 19 until 
the contacting part 25 abuts on the key 3. 

[0062] Additionally, by pulling the aforementioned 
not-shown handle to the front side, the L-shaped 
fitting 41 rotates in the direction of arrow B to raise 
the pushup stick 35, causing the lifting rail 31 to 
move up and raise the weight levers 21. The result 
is that even if a key 3 is depressed, the key 3 does 
not contact the contacting part 25 of the weight 
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lever 2 1 . 

[0063] To the contrary, by pushing the handle to the 
rear side, the L-shaped fitting 41 is rotated in a 
direction opposite to arrow B so as to lower the 
pushup stick 35, thus lowering the lifting rail 31 
and the weight levers 21. The result is that the 
weight levers 21 are brought back into contact with 
the keys 3 and the weight levers 21 apply a weight 
on the keys 3. Hereinafter, the position of the 
lifting rail 31 in this state is referred to as the 
normal position. 

[0064] In the string- striking device 1 constituted as 

above, the weight lever 21 can be easily replaced 
with another weight lever 21 either alone or 
together with the flange 17, without disassembling 
the whole string-striking device 1. There fo re, the 
static loading applied to the key 3 can be adjusted. 
Moreover, at the beginning of the depression of the 
key, the weight lever 21 applies a weight to the key 3 
However, once the key 3 is fully depressed and the 
motion of the key 3 is stopped, the weight lever 21 
may continue to move independently away from the 
key 3, until the weight lever 21 hits the stopper rail 
13. Accordingly, since the motion of the weight 
lever 21 is similar to that of the hammer portion of a 
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grand piano, a touch and feel close to that caused by 
the key depression of a grand piano can be obtained. 
[0065] Moreover, by pulling the aforementioned 
not-shown handle, the lifting rail 31 in the normal 
position is raised to a holding position where the 
weight levers 21 do not touch the keys 3. A state is 
then created in which the weight of the weight 
levers 21 is not applied to the keys 3. Conversely, 
if the lifting rail 31 in the holding position is 
lowered to the normal position where the weight 
levers 21 are brought into contact with the keys 3, a 
state is created in which the weight of the weight 
levers 21 is applied to the keys 3. That is, without 
replacement of the weight levers, a piano can be 
provided in which the static loading applied to the 
keys 3 can be switched between two states. 
Moreover, raising and lowering the lifting rail 31 
can be conducted by the operation of a handle 
provided outside of the piano. Thus, removal of an 
outer panel of the piano is not necessary. This is 
convenient since the switching of the static loading 
applied to the keys 3 can be performed outside of the 
piano. 

[0066] [Second Embodiment] 

[0067] From now on, a second embodiment will be 
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described. Hereinafter, mainly only the aspects 
that are different from the first embodiment are 
described. 

[0068] Fig. 3 is a side view showing a string- striking 

device 51 for a grand piano. The same reference 
numbers are given to components identical to those 
in Fig. 1 and descriptions of those components are 
not repeated. 

[0069] As shown in Fig. 3, the string- striking device 51 
mainly comprises a key 3, a transmitting portion 5 
(only a part is shown), and a hammer portion (not 
shown). The string- striking device 51 changes the 
motion of the key 3 resulting from the key 
depression by a player to the motion of the hammer 
portion striking a string (not shown). 

[0070] A grand piano has a total of 88 individual keys 3. 
Each key 3 is arranged to pivot on an intermediate 
plate 7 acting as a fulcrum. When the front side 
(right side in Fig. 3) of this key 3 is depressed, the 
rear side (left side in Fig. 3) of the key 3 is raised so 
as to transmit the depression of the key to the 
transmitting portion 5. Particularly, the key 
depression is transmitted to the transmitting 
portion 5, and further to the hammer portion, via a 
capstan screw 47 provided at the rear side of the key 
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3. 

[0071] A stopper rail 13 is secured to the piano body so 
as to be arranged above the intermediate plate 7. 
Moreover, a flange 17 is attached to the front side of 
the stopper rail 13. A weight lever 21 is attached 
rotatably to a rotation shaft 19 of the flange 17. In 
other words, the weight lever 21 is attached to the 
flange 17 such that the rear side of the weight lever 
21 can swing. 

[0072] Below the rear side of the weight lever 21, an 
extension rod 43 is provided extending further to the 
rear side. At the end of the extension rod 43, a 
roller 45 is provided to roll along the upper surface 
of the key 3. Felt 49 is arranged on the upper 
surface of the key 3 to reduce the sound produced 
upon the hitting of the roller 45 and the key 3. 

[0073] Unlike the case of the first embodiment, a 
lifting rail 31 is provided below the front side of the 
weight levers 21. Moreover, a pushup stick 35 and 
an L-shaped fitting 41 are provided. A not shown 
wire is connected to one end of the L-shaped fitting 
41, which is on the opposite side to where the 
pushup stick 35 is attached. Furthermore, a not 
shown handle is provided at the end of the wire. 

[0074] The string- striking device 51 constituted as 
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such operates as below. 

[0075] When a key 3 is depressed by a player, the rear 
side of the key 3 is raised and the motion of the key 
3 is transmitted to the transmitting portion 5 via 
the capstan screw 47. Simultaneously, the key 3 
lifts up the weight lever 21, via the roller 45 and the 
extension rod 43. As a result, the weight lever 21 
rotates in the direction of arrow C about the 
rotation shaft 19, until the weight lever 21 hits the 
stopper rail 13. Once the weight lever 21 hits the 
stopper rail 13, the weight lever 21 stops rotation, 
and then due to gravity, rotates in the direction 
opposite to arrow C about the rotation shaft 19, 
until the roller 45 abuts on the key 3. 

[0076] Additionally, by pulling the aforementioned 
not-shown handle to the front side, the L-shaped 
fitting 41 rotates in the direction of arrow D so as to 
raise the pushup stick 35, causing the lifting rail 31 
to rise up and raise the weight levers 21. The 
result is that even if a key 3 is depressed, the key 3 
does not contact the roller 45. 

[0077] To the contrary, by pushing the handle to the 
rear side, the L-shaped fitting 41 is rotated in the 
direction opposite to arrow D so as to lower the 
pushup stick 35, thus lowering the lifting rail 31 
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and the weight levers 21. The result is that the 
rollers 45 are brought into contact with the keys 3 so 
as to apply the weight of the weight levers 21 to the 
keys 3. 

[0078] In the string- striking device 51 constituted as 
such, the same effects as in the first embodiment 
can be obtained. Below the rear side of the weight 
lever 21, an extension rod is provided extending 
toward the rear side. Therefore, even if the weight 
lever 21 is located close to the fulcrum of the key 
(the intermediate plate), the weight can still be 
effectively applied to the key 3. Moreover, a roller 
45 is provided at the end of the extension rod 43, i.e. 
the portion where the extension rod 43 abuts the key 
3. Therefore, regardless of the positional 

relationship between the rotation shaft 19 of the 
weight lever 21 and the center of rotation of the key 
3 (i.e. the intermediate plate 7), the key 3 is 
smoothly operated. A favorable touch and feel can 
thereby be obtained. 

[0079] [Third Embodiment] 

[0080] Next, a third embodiment will be described. 

Hereinafter, mainly only the aspects that are 
different than the first embodiment are described. 

[0081] Fig. 4 is a side view showing a string- striking 
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device 71 for an upright piano. The same reference 
numbers are given to the components identical to 
those in Fig. 1. There fo re, the descriptions of the 
components are not repeated. 

[0082] As shown in Fig. 4, the weight lever 21 of the 
string- striking device 71 is different in its setting 
direction from the weight lever 21 of the 
string- striking device 1 of the first embodiment (see 
Fig. l). The weight lever 21 of the string- striking 
device 71 is arranged to extend to the rear side (left 
side of Fig. 4) and swing about a rotation shaft 19. 
Additionally, the stopper rail 13 and others are 
disposed in accordance with the arrangement of the 
weight lever 21. In the first embodiment, the 
contacting part 25 (see Fig. 1) is provided on the 
undersurface of the weight lever 21 of the 
string- striking device 1. However, on the 

undersurface of the weight lever 21 of the third 
embodiment, felt 89 is provided for easing any 
potential hitting sound. The felt 89 may be 
replaced with cloth or rubber. 

[0083] Moreover, the weight lever 21 is designed to be 
supported by a lever receiving screw 85 (capstan 
screw) provided on the upper surface of the key 3 
directly below the weight lever 21. The height of 

26 



this lever receiving screw 85 can be adjusted by 
being screwed into or loosened out of the key 3. 
The contacting part of the lever receiving screw 85 
with the weight lever 21 is in a rounded form. In 
the third embodiment, the felt 89 is provided on the 
weight lever 21. However, felt for inhibiting any 
potential hitting sound may be provided on the 
contacting part of the lever receiving screw 85 with 
the weight lever 21. 

[0084] The stopper rail 13 is supported by board-like 
rail supporting members 73, provided at both ends 
and at several intermediate positions (break 
portions) of the stopper rail 13. Additionally, the 
rail supporting members 73 are respectively fixed to 
upper rails 75a of the slide rails 75. A number of 
slide rails 75 provided as above are shaped similar 
to each other. Therefore, only one example is 
described in the following. 

[0085] A slide rail 75 is disposed in parallel to a key 3, 
above the key bed 34 and below the aforementioned 
rail supporting member 73. The slide rail 75 is 
comprised of an upper rail 75a and a lower rail 75b. 
The lower rail 75b is fixed to the piano body. 
Moreover, between the lower rail 75b and the upper 
rail 75a, a bearing (not shown) is provided for 
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reducing friction therebetweeen. The upper rail 
75a is designed to slide freely between the rear side 
and the front side (right side of Fig. 4) on the lower 
rail 75b. Along with the sliding of the upper rail 
75a, the rail supporting member 73, fixed to the 
upper rail 75a, also moves between the rear side and 
the front side. With this movement, the stopper 
rail 13, and flange 17, weight lever 21, etc. attached 
to the stopper rail 13, are also moved. Additionally, 
a flange 77 is provided at the front side end of the 
upper rail 75a of an outermost slide rail 75 among a 
plurality of slide rails 75. An arm pin 79, provided 
in the flange 77, releases force, other than the force 
given from a later-explained arm 81 in the sliding 
direction of the upper rail 75a, and allows the arm 
81 and the upper rail 75a to work together. 
[0086] The arm 81 is attached only to the upper rail 

75a of the outermost slide rail 75 among the 
plurality of slide rails 75. In other words, there 
are two arms 81. One end of each arm 81 is 
attached to an attachment portion 83 provided on 
the undersurface of the key bed 34 so as to be 
capable of being rotated about an attachment shaft 
87. Thus, the two arms 81 work together via the 
attachment shaft 87. On the other hand, the other 
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end of the arm 81 extends from the underneath of 
the key bed 34 to the key 3, penetrating through the 
key bed 34. Additionally, one of the two arms 81 
projects further to the outside of the piano, piercing 
though a case member, so that a player can operate 
the arm 81 without opening the piano. 

[0087] The string- striking device 71 constituted as 
such operates as below. 

[0088] When a player rotates the arm 81 in the 
direction of arrow E, the upper rail 75a slides to the 
rear side of the piano. Along with the sliding of the 
upper rail 75a, the rail supporting member 73, 
stopper rail 13, flange 17, and weight lever 21, are 
all moved to the rear side (in the direction of arrow 
F). Also, when the player rotates the arm 81 in the 
direction opposite to arrow E, the upper rail 75a 
slides to the front side of the piano. Along with 
this sliding of the upper rail 75a, the rail supporting 
member 73, stopper rail 13, flange 17, and weight 
lever 21, are all moved to the front side (in the 
direction opposite to arrow F). 

[0089] In this manner, as the player operates the arm 
81, the position of the weight lever 21, etc. can be 
changed. Along with the change of position, the 
operating point of the weight lever 21 is moved. As 
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a result, successive adjustment of the static loading 
applied to the key 3 is possible. 
[0090] Furthermore, since the two arms 81 are 
designed to work together, by operating only one of 
the arms 81, all the weight levers 21 can be moved 
uniformly. 

[0091] Next, the relationship between a weight lever 
21 and a lever receiving screw 85 will be explained 
using drawing figures showing overhead views of the 
key 3. Fig. 5 is a drawing showing overhead views 
of one key 3, one weight lever 21, and one lever 
receiving screw 85, for a lower note. Fig. 5(a) is a 
drawing showing the case of the weight lever 21 
arranged to the front side. Fig. 5(b) is a drawing 
showing the case of the weight lever 21 arranged to 
the rear side. The key 3 corresponds to a key 3 for 
a lower note and is thus bent at an intermediate part 
3b. It should be noted that although not shown, a 
key 3 for a higher note is bent to the side opposite of 
the side shown in Fig. 5. 

[0092] As can be seen in Fig. 5, if the weight lever 21 is 
moved in parallel to a playing portion 3a of the key 3, 
the weight lever 21 can be supported by the lever 
receiving screw 85. If the contacting part 25 was 
provided at the fore-end on the swinging side of the 
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weight lever 21, as in the string- striking device 1 of 
the first embodiment, the contacting part 25 would 
possibly move off of the upper surface of the key 3 
upon the moving of the weight lever 21 in a direction 
parallel to the playing side of the key 3. 

[0093] Therefore, the lever receiving screw 85 is 

provided to the key 3, as in the third embodiment, so 
that the weight lever 21 can be moved in parallel to 
the playing portion 3a of the key 3 and the weight 
lever 21 does not need to be moved parallel to the 
rear side portion 3c of the key 3. As a result, there 
is no need to provide a complicated mechanism 
which can make the weight levers 21 move in 
different directions depending on which side of the 
scale, i.e. the lower notes or the higher notes, the 
key 3 is located. 

[0094] Moreover, the setting directions of the 
respective weight levers 21 in the third and first 
embodiments, that is, the sides of the weight lever 
21 about which the weight levers 21 swing, are 
opposite. As a result, when the key 3 is depressed, 
a larger frictional force is generated between the 
weight lever 21 and the key 3 in the string- striking 
device 71 of the third embodiment as compared to 
the case of the string- striking device 1 of the first 
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embodiment. The reasons for this will be explained 
in the following. 

[0095] As shown in Fig. 1, upon depression of the key, 
the contacting part 25 of the weight lever 21 of the 
first embodiment moves along an arc L, and a part of 
the key 3 which abuts the contacting part 25 moves 
along an arc M. In this manner, the arc L and the 
arc M are nearly tangent to each other. Thus, in 
the vicinity of the tangent point of both arcs, there 
is not much difference in the track of motion 
between the contacting part 25 and the part of the 
key 3 which abuts the contacting part 25. 

[0096] On the other hand, in the third embodiment as 
seen in Fig. 4, the lever receiving screw 85 moves 
along an arc Q and the part of the weight lever 21 
which abuts the lever receiving screw 85 moves 
along an arc P. Accordingly, even in the vicinity of 
an intersection point of both arcs, there is large 
difference in the track of motion between the lever 
receiving screw 85 and the part of the weight lever 
21 which abuts the lever receiving screw 85. 

[0097] Therefore, a larger amount of friction is 
generated between the weight lever 21 and the key 3 
(to be exact, the lever receiving screw 85) in the 
string- striking device 71 of the third embodiment as 
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compared to the case in the string-striking device 1 
of the first embodiment. Thus, by disposing the 
weight lever 21 as in the third embodiment, the 
static loading can be increased by much more than 
the weight of the weight lever 21. 
[0098] If a string" striking device is constituted as in 

the present embodiment, the static loading can be 
increased by much more than the weight of the 
weight lever 21 due to the aforementioned frictional 
force generated between the weight lever 21 and the 
lever receiving screw 85. However, referring to Fig. 
8 (graph shown in a dotted line) from which it is 
known, as the contact point between the lever 
receiving screw 82 and the weight lever 21 comes 
closer to the rotation shaft which is the center of 
swing of the weight lever 21, the static loading may 
become suddenly heavy, thus making it difficult to 
adjust the static loading. Therefore, it is 
preferable that the closer the felt (friction reducing 
layer) is located to the rotation shaft which is the 
center of swing of the weight lever, the smaller the 
frictional force of the felt is. In other words, it is 
preferable that felt 89a on the front side of the 
weight lever 21 is made of a material having a 
smaller frictional force than felt 89b on the rear 
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side. Constituted as such, as shown in Fig. 8, the 
frictional force is restrained from sudden increase 
(graph shown with a solid line in Fig. 8). Since the 
static loading is increased at a virtually constant 
rate, adjustment of the static loading can be easily 
performed. 

[0099] In the present embodiment, it is preferable that 
the felt 89a on the front side is made of artificial 
leather, for example, while the felt 89b on the rear 
side is made of needle felt, for example, which is less 
expensive than artificial leather. Also, two 
materials with different frictional resistance are 
used for the felt 89 in the present embodiment. 
However, three or more materials having different 
frictional resistance may be used so that the 
frictional resistance can be reduced from the rear 
side toward the front side. Moreover, the felt 89 
need not be provided on the entire undersurface of 
the weight lever 21. The felt 89 may only be 
provided at least at the portion where the lever 
receiving screw 85 abuts. 

[0100] [Forth Embodiment] 

[0101] Next, a forth embodiment will be described. 

Hereinafter, mainly only the aspects that are 
different than the third embodiment are described. 
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[0102] Fig. 6 is a side view showing the vicinity of a 
weight lever 21 in a string- striking device 91. The 
same reference numbers are given to the components 
identical to those in Fig. 4, and the descriptions of 
the components are not repeated. The main 
difference between the string-striking device 91 of 
the forth embodiment and the string- striking device 
71 of the third embodiment is the presence or 
absence of the stopper rail 13 and the presence or 
absence of a weight lever stabilizing rail 93. In 
other words, the string-striking device 91 of the 
forth embodiment does not possess the stopper rail 
13, but possesses the weight lever stabilizing rail 93 
instead. 

[0103] The weight lever stabilizing rail 93 is located 
above the weight lever 21. The weight lever 
stabilizing rail 93 are secured at its both ends to the 
piano body by brackets 95 so as to extend over a 
plurality of keys 3. Cross section of the weight 
lever stabilizing rail 93 is almost rectangular. The 
underneath on the side opposite to the player side 
(left side in Fig. 6) is curved. In other words, the 
undersurface of the weight lever stabilizing rail 93 
is curved upward toward the direction opposite to 
the player side. Felt 97 for inhibiting any 
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potential hitting sound is provided on the entire 
undersurface of the weight lever stabilizing rail 93. 

[0104] A lead plummet 99 is provided on the side 
opposite to the player side of each weight lever 21 
(left side in Fig. 6). The plummet 99 is brought 
into contact with the weight lever stabilizing rail 93 
when the corresponding weight lever 21 swings 
about the rotation shaft 19. 

[0105] Operation of the above string- striking device 91 

is explained below. The weight lever 21 is in 
contact with the lever receiving screw 85 before the 
key 3 is depressed by a player. When the key 3 is 
depressed by the player, the weight lever 21 is 
rotated on the rotation shaft 19 until the weight 
lever 21 hits the weight lever stabilizing rail 93. 
As described in the third embodiment, the position 
of the weight lever 21 can be changed by operating a 
not shown arm 81. Fig. 7 shows a condition in 
which the weight lever 21 is moved to a position far 
from the player. Fig. 7, just like Fig. 6, is a side 
view showing the vicinity of the weight lever 21 of 
the string-striking device 91. The same reference 
numbers are given to components identical to those 
in Fig. 6 and descriptions of those components are 
not repeated. 
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[0106] When the weight lever 21 is in the position 
shown in Fig. 6 (i.e., position close to the player), 
the weight lever 21 when the key 3 is depressed is 
brought into contact with the undersurface closer to 
the player side of the weight lever stabilizing rail 93. 
On the other hand, when the weight lever 21 is 
changed to the position shown in Fig. 7 (i.e., 
position far from the player), the weight lever 21 
when they key 3 is depressed is brought into contact 
with the undersurface far from the player side of the 
weight lever stabilizing rail 93. As can be seen 
from Figs. 6 and 7, the weight lever 21 in the 
position of Fig. 7 has a larger rotation angle than 
the weight lever 21 in the position of Fig. 6. 
Additionally, the distance between the contact point 
where the weight lever 21 in the position of Fig. 7 
contacts the lever receiving screw 85 and the 
rotation shaft 19 is increased as compared to the 
case of the weight lever 21 in the position of Fig. 6. 
Therefore, the static loading on the key 3 is 
increased. According to the string- striking device 
91 of the forth embodiment, the position of the 
weight lever 21 is changed by the operation of the 
not shown arm 81. In accordance with the change, 
the static loading of the key 3 is changed in a curved 
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manner. How the static loading is changed will be 
described by way of a graph in Fig. 8. 

[0107] Fig. 8 is an example of a graph created by 
plotting the static loading of the key 3 when the 
position of the weight lever 21 is changed from a 
position a (position closest to the player) to a 
position f (position farthest from the player). The 
respective intervals between the position a, position 
b, potion c, position d, position e, and position f are 
even. As can be seen in Fig. 8, the increase of the 
static loading is gentle when the position of the 
weight lever 21 is changed from the position a to the 
position c. As the position of the weight lever 21 is 
changed from the position d to the position f, the 
sharp increase of the static loading appears. 

[0108] As above, change in the static loading by the 
positional change of the weight lever 21 between the 
position a and the position c is smaller than that of 
between the position d and the position f. 
Accordingly, with respect to the positions from the 
position a to the position c, adjustment of the static 
loading can be closely performed by the position of 
the weight lever 21. On the other hand, in the 
positions from the position d to the position f, the 
static loading can be largely changed by the 
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positional change of the weight lever 21. Therefore, 
if the weight of the weight lever 21 and the plummet 
99 are properly set, the adjustment range of the 
static loading suitable for normal play can be closely 
adjusted according to the player's taste. Moreover, 
the adjustment range of the static loading for finger 
exercise can be performed to a large extent. 
[0109] [Fifth Embodiment] 

[0110] Next, a fifth embodiment will be described. 

Hereinafter, mainly only the aspects that are 
different than the third and forth embodiments are 
described. 

[0111] Fig. 9 is a front view of an upright piano. 

[0112] The upright piano 6 is provided with, from the 

left in Fig. 9, a weight pedal 61, a soft pedal 62, a 
sostenute pedal 63, and a damper pedal 64, in the 
middle of the lowest part of the main body. 

[0113] One end of the weight pedal 61 is rotatably 

supported to the main body and the other free end is 
biased upward and fixed at a predetermined playing 
position where it is easy for the player to step on the 
free end for operation. 

[0114] The weight pedal 61 is connected to an arm 81 
(see Fig. 4) via a connecting member which 
transmits the motion of the weight pedal 61. When 
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the weight pedal 61 is operated, the arm 81 is 
rotated about a shaft 87 (see Fig. 4). 

[0115] Accordingly, in the upright piano 6 of the 
present embodiment, operation of the weight pedal 
61 can change the position of the weight lever 21 
(see Fig. 4). Along with the change, the operating 
point of the weight lever 21 is moved. As a result, 
the static loading applied to the key 3 can be 
adjusted consecutively by operating the weight 
pedal 61 during the play. Thus, the upright piano 6 
of the present embodiment can generate sound 
having strength and softness which could have never 
been produced by a conventional piano. 

[0116] The present embodiment is explained using an 

upright piano. However, a grand piano may include 
the weight pedal 61 as well. It is also possible to 
connect the L-shaped fitting 41 and the weight pedal 
61 via a connecting member so that the static 
loading of the key 3 can be adjusted. 

[0117] In the above description, embodiments of the 

present invention were described. However, the 
present invention is not limited to the above 
embodiments, and other modifications and 
variations may be possible. 

[0118] For example, a groove may be created on the 
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undersurface of the weight lever 21 of the first 
embodiment. The contacting part 25 may be 
designed to move in the front-side and rear-side 
directions with respect to the groove. In this 
manner as well, the operating point of the swing of 
the weight lever 21 can be adjusted, thus making 
possible the adjustment of the static loading of the 
key 3. 

[0119] The third to fifth embodiments describe the 
lever receiving screw 85 provided on the side of the 
key 3, as an example. However, as shown in Fig. 10, 
a screw 21a may be provided on the side of the lever 
21. If the screw 21a is provided on the side of the 
lever 21 as such, the sharp increase of the static 
loading with respect to the moving distance, which 
was explained in the forth embodiment, does not 
happen. Moreover, the moving distance is almost 
proportional to the static loading. Thus, more 
sensitive control of the static loading of the key 3 is 
possible. Furthermore, if the screw 21a is provided 
on the side of the lever 21 and the lever 21 is 
operated by the weight pedal 61 of the fifth 
embodiment, the static loading of the key 3 can be 
sensitively controlled by the weight pedal 21, 
thereby allowing a broader range of play. 
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[0120] INDUSTRIAL AVAILABILITY 

[0121] The present invention can provide a 
string-striking device for a piano which permits 
easy adjustment of static loading applied to a 
fore-end on the playing side of a key. 
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